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SECTION | 


ENTRODUCT LON 


Deplet: 2 uranium (uranium with the tissionable materia! removed), pre- 
dominantly 7238, is abundant and of Limited usefulness. Because of its high 
density it can be and has been used to a limited extent in the manufacture of 
armor-penetrating shells. 

Uranium, including (1238 | is uaturally radioactive. [t is also chemically 
toxic to some organisms. This study is a combined tield and Laboratory study 
of possible environmental effects of depleted uranium upon the flora of a 
stream, Rocky Creek, on Eglin Air Force Base Keservation. 


DESCRIPTION OF GEOGRAPHICAL AND ENVIRONMENTAL FACTORS 
General Area 


The Eglin AFB Reservation is located in Northwest Florida where it 
occupies a portion of Santa Rosa Island, OkaJoosa Island, the southeastern 
part of Santa Rosa County, the southern half of Okaloosa County, and the 
southwestern quarter of Walton County. I[t covers an area of approximately 
750 square miies. To the south the Reservation is adjacent to Choctaw- 
hatchee Bay and the Guif of Mexico, while to the north and east it is 
bordered roughly by the Yellow River and Alaqua Creck. 


The Reservation lies on generally level or gently rolling terrain, all 
under 300 feet elevation and sloping to sea level on the west and south. 
It is drained by small tributaries of the Yellow River and Alaqua Creek 
and by smaller streams that flow directly into Pensacola Bay and Choctaw- 
hatchee Bay. The valleys of these streams often are steep sided and 
terminate abruptly. The soil of most of the Reservation consists of 
somewhat excessively drained, deep, acid sands of the Lakeland series. In 
the stream bottoms, the soils are much more heavily organic (Reference 1). 


Rocky and Turkey Creeks 


These two streams of the area originate on the Reservation and drain 
into Choetawhatehee Bay. Of the two, Rocky Creek is the longer and has 
somewhat larger water flow near its discharge point. Rocky Creek is in 
an area that drains some land which has had an exposure to depleted 
uranium. Turkey Creek is free of any non-native uranium and was selected 
as a control stream to compare with Rocky Creek. The water of both 


| 
creeks is clear except for immediately after a rain. Several collection 
sites were selected on each creek, (see Figure 1) but there are more 


collection sites on Rocky than on Turkey Creek. One collection site on 
Rocky Creek (site number 4) is an artificial pond produced by road con- 
struction in the past, and site number 3 is a boy that is near Rocky Creek 
on a snort tributary. The following sites are judged to be most nearly 
comparable; site numbers 2 and 8; site numbers 5 and 9, site numbers 6 
and 10; site numbers 7 and Il. 
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SECTION II 
FIELD STUDIES 
Bs INTRODUCT LON 


Site visits for tne purposes of measuring physical properties of water 
in the two streams and of collecting algae at the designated collecting points 
were made on the following dates: 1) November 22 and 23, 1974, 2) February 
21 and 22, E975, 3) April 25, 1975, 4) February 6, £976 and 5)) April 30, 
1976. 


2 PHYSICAL MEASUREMENTS OF STREAM WATER 


These measurements included pH, temperature and dissolved oxygen. The 
visiting dates, except for April 30, 1976, were during clear weather not 
following extensive rainy periods, and there was no measurable turbidity. 
Conditions on April 29, 1976 were similar, but on April 30 rain started in 
the morning and continued throughout the collection period, 
were taken at each site on Turkey and Rocky Creeks on these 
and are reported in tables 1 through 5. 


Measurements 
collection dates 


Water temperature ranged from a surface low of 16°C at some sites, to 
a high of 19.0°C at the bog (surface) and pond sites, November 23 and 24, 
1975; on February 21 and 22. 1975, it ranged from 16.0° to 19.0°C; on April 25 
it was 20.0° to 21.0°C, except for the bog and pond sites where it was, 
respectively,25.00 and 23.0°C. On February 6 1976 water temperature at 
Rocky Creek was similar to temperatures measured the year before, but at 
Turkey Creek water temperatures were measurably higher than in February, 1975. 
On April 30, 1976 water temperatures ranged from 19.09 to 21.0°C at all sites. 


Except for the bog site and for site 1 during rain. pH values ranged 
from 5.0 to 5.7 and there was no detectable seasonal variation; at site 1 
during rain the pH was only 4.6 and at the bog site pH was generally 


lower than at other sites, ranging from 4.9 to 5.1. 


Dissolved oxygen was highest in February, 1975, ranging from 8.1 to 
9.4 ppm (except for the bog site where it was only 3.4 ppm); 


it was lower in 
February, 1976. In November, 


1975, the range in flowing water was from 8.1 
to 9.2 ppm (the bog site value was 6.0 ppm at the surface and 4.5 ppm, sub- 
sutface). In April, 1975, 


the values were slightly lower than earlier for 
flowing water. 


ranging from 7.6 to 9.0 ppm, and slightly higher at the bog 
site, 7.3 ppm. However, during the rain in April, 1976, dissolved oxygen 
values were lower than those for April, 1975. 


>. COLLECTION OF ALGAE AT STREAM SITES AND ISOLATION OF SELECTED SPECIES 
INTO AXENIC CULTURES 


a. Methods 


Two one-half gallon collections were made at each site. These were 


returned to the laboratory at the University of Alabama on the second 


RN ETI, ti 


collection day (or one day after collection) and refrigerated until the 
time of examination. Each collection was examined microscopically and 
the fresh water algae were identified to genus. In some instances more 
than one species of a genus was collected and these are differentiated 
LI ict 


ganisms collected by an assigned species number. 


In addition, at the first collection dates, November 24 and 25, two 
water samples of approximately 1 ml volume were taken axenically at cach 
site and added to 10 ml of one of each of the following sterile types of 
media in a test tube: Bristol's Inorganic Salt Medium (Reference 2), 
FW-1l Medium (Reference 3) and BG-1l Medium (Reference 4). These tubes 
were placed on illuminated culture racks in the laboratory at the 
University of Alabama for approximately 4 weeks. At this time many of 
the tubes contained significant quantities of mixed algue as well as 


bacteria. By dilution and sub-culturing techniques several organisms 
were Obtained in unialgal cultures. The unialgal cultures were then sub- 
cultured and treated successively with selected antibiotics. Ultimately 
three organisms were obtained in axenic culture. 


s, isolated from Rocky Creek, were utilized in labora- 


tory studies testing the effects of uranium upon their growth. 


b. Results 


Forty-four alsai species were collected from Rocky Creek November 
and 23, 1974, and identified to genus; the collections at Turkey 
Creek yielded 21 species on these dates. Table 6 gives species found at 
each site; Table 7 is a list of all species at all Rocky Creek sites and 


is a similar list for Turkey Creel 


february 2] and 22, 1975, the algal biomass was conspicuously 
greater than it had been the preceding November. Also, the number of 
species coltected was greater (see Tables 9, 10 and 11). Fifty-six 
Species were collected at all sites on Rocky Creek and 26 were collected 


at the sites on Turke Creer. 


Mi April 25, 1975, the algal biomass was similar to that observed 
February 21 and 22. Sixty-four species were collected from Rocky Creek 
which was higher than in February, 1975 (see Tables 12 and 13). From 
furkey Creek, 29 species were collected, also a few more species than 


were found in February at these sites (fables 12 and 14). 


On February 6, 1976, 52 species were collected from Rocky Creek 
species were collected from 
furkey Creek (Tables 15 and 17). A comparison of these flora with those 


(Tables 15 and 16); on this same date 5 


seen in February of 1975 shows some variation in the lists of organisms 
found in both Rocky and Turk Creeks Me notable difterence was the 
presence of Kuglena in both streams in L976, an otganism that usually 
thtives where organic materials containing B vitamins are present. This 
fs believed to be a result of the earlier hurricane activity. Another 
difference wa reatly decre: juantity of Batrachospermum in both 


streams and an absence of the smaller species in the collection of Rocky 
Creek. 


A comparison of the algal flora of April, 1976 (Tables 18, 19 and 20) 
with that present in April, 1975, also reveals differences in species 
present. Some of the differences are the result of the 1975 hurricane 
but some are the result of weather conditions prevailing on April 30; 


rain began early in the morning and continued to be heavy throughout the 


collecting period. This was accompanied by stream swelling and washing 
away of planktonic forms that otherwise would be expected to be present 
and collected. 


MATERLALS 


The forms o} raniut i in the investigation included U,0g (green 
uranium oxide) 11 er form, UOg in powder form and uranyl nitrate. 


the experime nt 


on Rock 


isolated from site 6 on Rox 


rganism tentatively identified as a Chloro: 


olated from site é Rocky Creek (designated 


“dium i Bristol's Inorganic 


(Reference 2). Culture vessels were 300 ml capacity 1epheloculture 


ind they contained 100 ml of medium. Inoculation was | rile pipet 


in axenic liquid culture. tllumination of the culture 


) 
4 tt 


fluorescent tubes (Westinghouse); intensity at 


f-ca. femperature was maintained at 201°C. 


Growth was determined by turbidimetric measurements made a 
intervals, using a Klett-Sunmerson Colorimeter and a red filter 
recorded, readings on the cultures re made approximately 14 days after 
flask inoculati t rt ro ‘ultures (no uranium) were In th Log 


rithmic phase 


described as insoluble in water (Reference 5), wer 
added sul re ium in the concentration of 1 g/100 ml, an excess, 
in order obtai solution saturated with uranium oxide. To determine 
algal cell density (by turbidity readings) the cultures were stirred approxi- 
mately 1 minute betore sading. he heavy uranium oxides settle immediatel 
after stirring leaving the algal c s in suspension. Careful manipulation 
of the nepheloculture f sks allows pouring the medium with suspended algal 
cells into the side-arm with undissolved uranium oxide. Uranium 
nitrate is s ! ir ater in » concentrations used in these experiments. 
However : ipt ce oped in the nepheloculture flasks containing 


rod 


medium and growing 4 i j 1 Vr coneentrations of uranyl nitrate. 
Acid cation of tt ( ul : about pH 2.0 at the end of the culture 
period brought this precipitate into solution, ana the algal cells were not 
bleached or otherwise visi amaged in the ime quired to make the 


turbidimetric readit 


A comparison was ' wt trol cultures (with ne uranium) 
with growth in ru tili {, and statistical significance 
of differences w r vt Valu obtained for each comparison 


(Reference 6). 


mism i iediun 


powder ec containing 
( (UO5). ( We oO ne is i } Li »-\ is unaffected by 
oxide (Tables 2 de aa anc i organism was not 


medium containing s¢ 


In contrast, the other two alyzal isolates ha wt ignificantly in- 
i od UO... These 


hibited by powdered yreen 


were Eglin 3A and 


Growth tests were ’ > n Eglin \ and Exlin 4A in medium contain- 
ins soluble uranium nitrate i ring ! ntra ns up t bg MS ae 


order to determine the ’ | \ I anium ni i coul be shown to 


inhibit, growth. Rar. .& A foll ings cor ntrations were inhibitory: 


rh | 


10 M and 1@07° M (1 : ys for Eglin 4A se mecentrations of 


2 xX 
1n-) 
LO att 


uranium nitrate inhibitex 
(Table 29). 


SECTION TV 


DESCUSSION AND CONCLUSIONS 


The hiological effects of uranium have been studied principally in 
relation to its toxicological effects upon man (References 7 and 8). Most 
of the experimental toxicological work has involved small mammals. Maynard 
and Hodge (Reference 9) report histological renal damage to small mammals fed 
uranium. Other effects include a drop in urinary coproporphyrin excretion 
Reference 10) and Jiver dysfunction in addition to kidvey damage (Reference l!). 


At the cellular, or biochemical, level, it is generally conceded that 
uranium damage is primarily chemical and not radiological. Dounce and Lan 
(Reterence 12) studied the activity of a number o! enzymes isolated from 
uranium poisoned animals and found that the action of thrombin upon fibrinogen 
had been impaired. They also found that both phosphorylase and phospho 
glucomutase activities were inhibited by uranium. Other enzymes were not 
inhibited and they concluded uranium interferes with specific active groups 
rather than simp!y complexing with SH groups. Singer et al. (Reference 13) 


found that some uranium inhibition could be reversed by the addition 


of hydroxydicarboxy lic the reaction mixtures. (Glucose utilization 


by both bacteria and yeast is inhibited by uranium: veast in particular, are 


, rn } 


extremely sensitive to wranium and 2.5 X 10°? M UO»(NO3)2 inhibits plucose 


9xidation in yeast 99 pereent (Reference 14). 


Terrestrial plants are inhibited by high levels of natural uranium in 
the growth wedium (Reference 15). Earlier experinental studies on higher 
plants showed that uranium at 50 ppm caused damage, particularly to the root 


system (Reference 16). Soil bacteria are inhibited by uranium at 100 pp 
(Reference 17). To the best of our knowledge there have been no previous 
idies of uranium eftects upen soil algae. A few studies of the biological 


fate of uranium have considered ecological effects. Concentration of uranium 


in food chains has been the object of several studies (References 18 and 19). 
Recently, Hanson (Reference 20) reviewed the literature dealing with environ- 


mental effects of uranium in a consideration of the possible ecological 


effects of depleted uranium munitions. 
$ 


The present study is concerned primarily with possible ecological 
f depleted uranium munitions upon the algal flora of Rocky Creek 
ir Foree base etween the time that collections were made in 


I< ind again in 1976 a hurricane of significant force went through the 

area wiiich includes the two streams. Considerable physical alteration of 
several of the sites sulted from activitv of this hurricane. As a result, 
there was some change in the igal flora of the two streams between February 
in! May of 1975 and February and May of 1976; as a consequence, establishing 
i baseline pecies native to the sites has been made somewhat more dif- 
ficult. In spite of this, comparisons may be made of the algal flora at 
colparable sites of Rocky (reek to the flora at the cellection sites of 
Turkey Creek Rocky Creek, to ail appearances, is presently a healthy stream. 
[t contains ure l;versity of algal species, even more than were found in 
Turkev Creek, the nearby strea ete d because it has not been contaminated 
with depleted uruniu 


Of the three species of alyae isulated from Rocky Creek, two were found 
to be sensitive in culture to powdered U30¢ (green uranium oxide) and to 
powdered UO), each added at a concentration of O.1 percent. Enough uranium 
was taken up by the algal cells in culture, at a pH buffered at 6.5, to 
inhibit growth significantly. The third species was not demonstrated to be 
affected by U30g or UO2. The two species that were inhibited by U30g and U02 


| 

; 

were also tested using uranyl nitrate. One species was demonstrated to be 
. . . . . _ d . : 
inhibited by a uranyl nitrate molarity of 107%, the other by a molarity of | 
5 Kk 10-?. | 
| 


As a conclusion, it may be stated that there is no evidence from this 
study that there has been any ecological damage done as vet to Rocky Creek | 
by depleted uranium. However, species isolated from this stream have been 
shown to be sensitive to uranium as U30g and as UO2, and also to urany] | 
nitrate: these species and presumably others trom the stream can be expected 
to show damage from depleted uranium on the range should its level become 
sufficiently high to gvive a concentration in the water of the stream approach- 
ing 5 * JO-> M. 


TABLE 1. PHYSICAL PROPERTIES OF WATER FROM TURKEY AND ROCKY CREEKS 


NOVEMBER 23 AND 24, 1974 


{Site Number pil Temperature ¢° Dissolved Oxygen (ppm) 


t Pia} Eo). 
j 
i 
2 ) ) lé 
] 
D] 
(surtace) 1.9 19,0 
(sub-surface) tia’ i 
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} } ) L6.! 
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TABLE 2. PHYSLCAL PROPERTIES OF WATER FROM TURKEY AND ROCKY CREEKS 


FEBRUARY 21 AND 22, 1975 


Site Number Temperature (°C) Dissolved Oxygen 


(ppm) 


ROCKY CREEK: 


TURKEY CRE 


FABLE 3. HIYSICAL PROPERTIES OF WATER FROM TURKEY AND ROCKY CREEKS 


APRIL 25, 1975 


Site Number 


Dissolved Oxvgen (p 


TURKEY CREEK: 


8 


TABLE 4. PHYSICAL PROPERTIES OF WATER FROM TURKEY AND ROCKY CREEKS 


FEBRUARY 6, 1976 


Site Number Temperature Dissolved Oxygen (ppm) 


ROCKY CREEK: 


l 


TURKEY CREEK: 


8 
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TABLE 


Ph 


YPERTIES OF WATER FROM 


APRIL 30, 


Temperature 


1976 


("C) 


PTURKEY AND ROCKY CREEKS 


Dissolved Oxygen (ppm) 


TABLE 6. LISTS OF ALGAL SPECLES COLLECTED NOVEMBER 22 AND 23, 1974 
ROCKY CREEK AND TURKEY CREEK, EGLIN AIR FORCE BASE, FLORIDA 
ROCKY CREEK: 
SITE | (5S species) 
sillatoria sp. | Oscillatoria sp. 3 Mougeolia sp. 
Oscillatoria sp. 2 Pandorina sp. 
SITE 2 (19 species) 
Batrachospermum sp. Micrasterias sp. Zygnema sp. Fragilaria sp. | 
Chae tone useill. itoria sp. Cosmarium sp. Surirella sp. | 


Mougeot Li 1 Sy 


Tabe | Lar i ia 
Netrium sp. 


Sp. 


sp. J 


23 


species) 


Micrasterias sp. 


Coleoe 
fabell. aria sp. 2 


VV . ~ 
Volvox 


Pleurotaenium sp. 
Osci ‘1 latoria Sp. 


nechocy 


he rete sp. 


istis sp. Frustulia 
Closterium 


Gyrosigma sp. 


Sp. 


sp. | 


1 | 


Sp. Cosmer ium Docidium sp. 


St tgonema * sp. Gyrosigma sp Closterium sp. Ple ‘urotaenium sp. 
Mougeotia sp. Netrium sp. Frustulia sp. 2 Oscillatoria sp. 
Coleochae te sp. Spirogyra sp. 1 Debarya sp. Anabaena sp. 
Frustulia sp. 1 Euastrum sp. Xanthidium sp. Spirogyra sp. 1 
Zygnema sp. Bulbochaete s} Chroococcus sp. 

Sih a ( species) 


Pleurotaenium sp. 
Closte rium sp. 
Bulboc haete 


Mic raster ias 


sp. 
ipiculata 

Scenedes 

Netrium sp. 


mus Sp. 


SITE 5 (9% species) 
Tabellaria sp. 1 
Tabellaria sp. « 
Mougeotia sp. 
Coleco hate sp. 


Surire lla 


Sp. 


Oscillatoria sp. 2 Tabellaria sp. 1 Cosmarium sp. 1 
Ceratium sp. Tabellaria sp. 2 Zygnema sp. 

Fray pilaria sp. Closterium sp. 2 Cosmarium sp. 2 
Desmid ium grevil Li Sy nec hoc yst is sp. Mesotae nium sp. 


Mougeotia sp, 
eh 5 
Frustulia sp. 


Ose ‘illatoria sp. 1 


Us 

Cle 
Frus 
Me 


illatoria sp 
isterium 4 
tulia sp. 


sotaenium sy 


TABLE 6. BESTS Ol 


ROCKY CREFK AND TURK 


STTE (6 '€1 


Pithophors | 
Spi ropy ra sp. 
fabellaria sp 
Tabeljaria sp. 2 


Jchannesbaptistia pel lu 


(8 species) 


Batrachospermum sp. 
Coleocnaete sp. 


Mougevtia sp. 
Tabel lari: 


i sp. I 


y 
pou 
_ 


(URKEY CREEK: 


SITE 8 (8 species) 


Oscillatoria sp. 1 


Coleos haete sp. 
sp. 


(5 species) 


I A Se CIT 
Bi¢ € 4 Y , 3 
} : } 


Frustulia sp. Oscillatoria sp. 3 

SITE 19 (13 species) 

Chaetonema sp Tabellaria sp. 2 Hammatoidea sp. Iscillatoria sp. | 
Batrachospermum sp Pieurotaenium sp. Tabellaria sp. i Mougeotia sp. 
Frustul tie p H ipalosiphon sp. Synecnocyst is Ss] ( losterium Sp. 
Spirogy Pp. 3 

SIT Ik (14 species) 

Batrachospermum sp. rustulia sp. Hapalosiphon sp. 
Coleochaete sp. Tat iria H Synechocystis sp. 
ravilaria sp. ibellaria sp Oscillateria sp. 3 

Closterium sp Chaetonema sp. Oscillatoria sp. | 


Ae oe Sts OLLECTED NOVEMBER 22 AND 23 


Mougeolia sp. 
a! - _ 

Fragilaria sp. 

Netrium 


Batrachospermum sp. 


1aa LChaetonena sp 


Chactonema sp. 
Lectonema sp. 
Oscillatoria sp. 3 


Frustulia sp. 


Synechocystis sp. 
Fragilaria sp. 
Closterium sp. 
Surire lla sp. | 


Gyrosigma sp. 


fy Set 


FORCE BASE, FLORIDA (concluded) 


Closterium sp. 
Oscillatoria Siar 2. 
Oscillatoria sp. 3 
Frustulia sp. 


FABLE 7. LIST OF ALGAL SPECTES COLLECTED, ROCKY CREEK 


NOVEMBER 22 AND 23). L974 


44 species identified from sites 1 through 7 


Anabaena sp. 
Bat rachospermum 
Bulbochaete sj 
Cerat ium sp 
Chae tonema 

{ hrooc oceu 
Closterium 
Closterium 
Cols ychaet t 
Cosmar iun 


iriun 


rum 
Fragilari 


frustulia 
Frustulia sj 
Gyrosigm 
Johannesbaptistia pellucida 
Mesotaenium sp. 
Micrasterius apictlata 
Micrasterius sp. 
Mougeotia sp. 
Net Ee ium sp F 

illatoria sp. 
Ose i lla tor ia sp. 
Oscillatoria sp. 
Pandorina sp. 
Pithophora sp. 
Plectonema sp. 
Pleurotac nium sp. 
Scenedesmus sp. 
Spirogyra sp. ] 
Spirogyra sp. 2 
Spirogyra sp. 3 
Stigonema sp. 
Surirella sp. 


Tabellaria sp. 2 
Volvox sp. 
Xanthidium sp. 


zyvanema 


TABLE 8. LIST OF ALGAL SPECIES COLLECTED, TURKEY CREEK 


NOVEMBER 22 AND 23, 1974 


entified from sites 8 through 11 


batrachospermum sp. 

Chaetonema sp. 

‘losterium sp. 
leochaete sp. 


Desmidium sp. 


| agilaria sp. 
Frustulia sp. 
Gyrosigma sp. 
Hanmatoidea sp. 

} Hapalosiphon sp. 

i Mougeotia sp. 
Oscillatoria sp. } 
Oscillatoria sp. 3 

i Pleurotaenium Sp. 
Spirogyra sp. 2 
Spirogyra sp. 3 
Surirella sp. | 
Surirella Sp. 2 
Synechocystis sp. 

Tabellaria sp, 1] 


ibellaria sp. 2 


ee 


TABLE 4. LISTS OF ALGAL SPECTES. COLLECTED FEBRUARY 241 AND 22, 1975 


ROCKY CREEK AND TURKEY CREEK. EGLIN ATR FORCE BASE. FLORIDA | 
| 


l 


(10 species) 


Chlorella sp. Oscillatoria sp. 2 Surirella sp. 
Frustulia sp. Oscillatoria sp. 3 fabellaria sp. 2 
Netrium sp. 1 Roya sp. Tabellaria sp. 3 


Oscillatoria sp. | 


SITE 2 {25 species) 


Amphiprora sp. Gyrosigma sp. Schizogonium sp. 
Batrachospermum sp. | Mougeotia sp. Spirogyra sp. | 
Chaetonema sp. Nannochloris sp. Spirogyra sp. 2 
Closterium sp. Netrium sp. | spondylosium sp. 
Coleochaete sp. Netrium sp. 2 Surirella sp. 
Debarya ‘sp F Oscillatoria sp. | Tabellaria sp. 1 
Eudorina sp. Oscillatoria sp. 2 Tabellaria sp. 2 
Fragilaria sp. 1 Roya sp. fabellaria sp. 3 


Frustulia sp. 


SITE 3 (37 Species) 


Anabaena sp. Fragilaria sp. 1 Roya sp. 
Bulbochaete sp. Frustulia sp. Schizogonium sp. 
Ceratium sp. Gloeocystis sp. Spirogyra sp. 2 
Chaetonema sp. Gyrosigma sp. Spondylosium sp. 
Chlamydomonas sp. Micrasterias sp. Staurastrum sp. 
Chlorella sp. Mougeotia sp. Surirella sp. 
Chlorococcum sp. Netrium sp. | Tahbellaria sp. | 
Chroococcus sp. Oscillatoria sp. | lfabellaria sp. 2 
Closterium sp. Oscillatoria sp. 2 Tetmemorus sp. 
Cosmar iuin sp- Pandorina Sp. Vol vox ‘SP 
Debarya sp. Pleurotaenium sp. Xanthidium sp. 


Docidium sp. Rhizoclonium sp. Zygozonium sp. 


Euastrum sp. 


rustuli n.. Oscillatoria sp. | 


p. | Frustulia sp. Spirogyra sp. 
p- Gyrosigma sp. Tabellaria s} | 
Mougeotia sp fabellaria sp 
Closterium sp. Oscillatoria sp. 1] Tabellaria sp. 3 
pee) eochaeti Pp. Iscillatoria sp. 2 
ragzilar p. | scillatoria sy j 
SEIS ee ON Ie ON EON OT ae, 


rABLI } skS1 ALGCAL SPECIES COLLECTED, ROCKY CREEK 


>») AND 


5 ‘ 


96 species identified 


Amphiprora sp. Mougeotia 
Anabaena sp. Mougeot Lop 
Batrachospermum sp. | Nannochloris 
Batrachospermum sp. 2 Netrium sp. 
Bulbochaete sp. Netrium sp. 2 
Ceratium sp. OQseillatoria sp. | 
Chaetonema sp. Oscillatoria sp. 2 


Chamaesiphon sp. Oscillatoria sp. 3 


p 


Chlamydomonas sp. Pandorina sp. 
Chlorella sp. Pleurotaenium sp. 
Chlorscoccum sp. Rhizoclonium sp. 
Chroococcus sp. Roya sp. 
Closterium sp. Schizogonium sp. 
Coleochaete sp. Spirogyra sp. | 
Cosmarium sp. Spirogyra sp. 2 
Cylindrocystis Spirogyra sp. 3 
Debarya sp. Spondylosium sp. 
Docidium sp. Staurastrum sp. 
Euastrum sp. Stigeoclonium Dp. 


Fudorina sp. Surirella sp. 
Fragilaria sp. Tabe] laria Sj 
Fragilaria sp. 2 Tabellaria 
Frustulia sp. Tabellaria 
Gloeocystis s} Tetmemorus sp. 
Gyrosigma sp. Ulothrix sp. 
Hormidium sp. Volvox sp. 


Hyalotheca sp. Xanthidium sp. 
Micrasterius sp. Zygogonium sp. 


FABLE El. LIS ALGAL SPECIES COLJECTED, TURKEY CREEK 


25 species identified 
Amphiprora sp. 
| 
| 
! 


rtrachospermum sp. | 
Katrachospermum sp. 2 
Chaetonenma sp. 
Chlamydomonas sp. 
Chlorella sp. 

Losterium Sp. 
Coleochaete 
Fragilaria sp. } 


Frustulia sp. 


rospora sp. 
Mougeotia sp. 
Oscillatoria sp. | 
latoria sp. 2 (large) 
1 


i 
Osci 
illatoria sp. 3 (tiny) 


! 
Oscil 
Spirogyra sp. 
Spirogyra sp. 3 
Surirella sp. 
Tabellaria sp. | 
Tabellaria sp. 2 
Tabellaria sp. 3 
Ulothrix sp. 


) 


Zygogonium sp. 


TABLE 1 


ROCKY CREEK 
ROCKY CREEK: 


SITt | (19 species) 


Anabaena sp. 
Bulbochaete sp. 
Chlorococeum Sp. 
Coleo haete Sp. 
Cylindrocystis sp. 


SEDE 2 (S32 species) 


Amphiprora sp. 
Batrachospermum s 
Batrachospermum sp. 
Chaetonema sp- 
Chlamydomonas sp. 
Closterium sp. 
Coleochaete sp. 
Cylindrocystis sp. 
Debarya s| 


SITE 3 (45 species) 


Ast erione a La Sp. 
Binuclearia sp. 
Bulbochaete sp. 
Chlamydomonas sp. 
Chlerella sp. 
Chlorococ: um sp. 


Ci 
Closterium sp. 


rooeocceus sp. 


Cosmarium sp. 
Cru igenia sp. 
Cylindrocyst is sp. 
Debarya sp. : 


LISTS OF ALGAL SPECIES COLLECTED APRIL 25, 1975 


AND TURKEY CREEK, EGLIN ALR FORCE 


Debarya s} 

Fragilaria s| Netrium sp. 

Frustulia sp. Nostoc sp. 

Gyrosigma sp. Oscillatoria sp. 
! 


Mougeotia sp. Roya sp. 
: ace 


Gyrosipma sp. 


imatoidea sp. 


) Mae ‘ ! 


icrasterias sp. 
Microspora p. 
‘lougeotia sp 
Netrium sp. l 
Oscillatoria sp. | 
Oscillatoria sp. 
Oscil latori i so. 3 
Raphidiopsis sp. 
Rhizoclonium sp. 


Docidium sp. Mougeotia s} 
huastrum Sp. Moupeotio 
Fragilaria sp. Netrium sp. | 
Frustulia sp. Netrium sp. 


Mougeotiopsis sp. 


BASE. FLORIDA 


Tabellaria sp. 1 


Tabellaria sp. 
labellaria sp. 3 


Roya sp. 

Schizogonium sp. 

Spirogyra sp. ] 

oplrogyra sp. < 

Spondylosium sp. 

Surirella sp. 

Tabellaria sp. } 

Tabellaria sp. 2 | 
Tabellaria sp. 3 | 
2ygnema sp. 


Spondylosium sp. 


sp. Staurastrunm sp. 1 
Staurastrum sp. 2 


Surirella sp. 


Gymnozyya sp. 
Gyrosigma sp. 


Jtanenium sp. 
Micrasterias sp. 1 
Micrasterias sp. 2 


Microspora sp. 


Oscillatoria sp. 1 
Os« illatoria sp. 2 
Ose illatoria sp. 3 
Pand ori na “sp - 
Plectonema sp. 
Roya sp. 5 
Spirogyra sp. 2 


Tabellaria sp. 


fabellaria sp. 


Tabellaria sp. 


Ulothrix sp. 
Volvox sp. 


Xanthidium sp, 


whore 


TABLES. £2 LESTS OF ALGAL EGEES, COLLECTED: APRTE 2% 
ROCKY CREEK AND TURKEY CREEK, EGLI ATR FORCE BASE, 
Amphiprora sp Coleochaete sy] Mougeotia sp. 
Hbinuclearia Cylindrocysti Mousgeotiopsis sf 
Bulbochaete sp. Debary Netrium sp. 1 
Ceratium sp. Docidium sp. Uscillatoria sp. 1 
Chaetonema sp. Pragilaria si] Oscillatoria sp. 2 
Chlamydomonas s} Frustulia sp Uscillatoria sy ) 
Chlorella sp. Lyrosizma sp. Pleurotaenium sp. 
Chlorococcum sp. Meridion sp. Rhizoe Lonium sj} 
SITE 5 (29 spectes) 
Batrachospermum sp. {| rustulia sp. ‘leurotaenium sp. 
Bulbochaete sp. " watoidea sp Raphidiopsis sp. 
Chaetonema sp. dapalosiphon sp. Rhizoclonium sp. 
Chlamydomonas sp. Microspora Roya sp. 
Chlorella sp Mougeotia sp Spirogyra sp. | 
Coleochaete sp. Mougeot Lops i 3p). Spirogyra sp. 
Debarya sp Oscillatoria sp. 3 Spirogyra sy ) 
Fragilaria sp. 
SITE 6 (19 species) 
Batrachospermun sp. | slosterium sp. Mesotaenium sp. 
Jatrachospermum s| Oleochaete sp lougeotia sp. 
shaetonema sp. Frapilaria Oscillatoria sp. 
Chlamydomonas sp rustulia sp Ranhidiopsis sp 
Chlorococcum sp. iyrosigma sp Rova s 
SIT (26 species) 
Awphiprora sp. Closterium sp. Oscillatoria sp. 
Asterionella sp, Debarya sp. Pleurotaenium sp. 
Batrachospermum sp. | Frayilaria sp Raphidiopsis sp. 
batrachospermun sp Frustulia sp. Rhizoclonium sp. 
Chaetonema sp. Hormidium sp. Rova sp. 
Chlamydomonas sp ficrasterias sp pirogyra sp. 2 
Chloroceoceur 3 Mouseotia Sp. 
os a (1 Speci] ) 
Amphiprora sp. ilamydomonas sp, Frustulia sp. 
Asterionella sp. Coleochaete ~ Mougeotila sp. 
Batrachospermum ¢ Fragitaria sy beliaria sp. | 
Chae tonema Sp. 


5 


Lee 


FLORIDA 


Roya 


Spirogyra sp. 2 


3p. 


Spondylosium sp 


Tabellaria sp. 1 
Tabellaria sp. 2 
labellaria sp. 3 
Volvox sp. 
/yepnema sp. 
Spirogyra sp. 4 
Surirella sp, 


labellaria sp. 1 
r ibe llaria sp. i 
labellaria sp. 
Ulothrix sp. 
Zygne 


ma sp. 


Spirogyra sp. 
Tabellaria 
labellaria sp. 
Vabellaria 


sp. 1 


sp. 


Spirogyra sp. 3 
Tabellaria sp. 
Tabellaria sp. 
Tabellaria sp. 
letraspora sp. 
Ulothrix sp. 


I 
2 
3 


Tabellaria sp. 2 
Tabellaria sp, 3 


Ulothrix sp. 


rr 


FABLE f2. LISTS OF ALGAL SPECIES COLLECTED APRIL 25. 1975 


< ’ 


ROCKY CREEK AND TURKEY CREEK. EGLIN ATR FORCE BASE, FLORIDA (concluded) 


SITE 9 (20 species) 


Amphiprora sp, 
Batrachospermum sp, 
Chaetonema sp. 


Coleochaete sp. 
Debarya sp. 
Fragilaria sp. 


Hammatoidea sp. 


Mougeotia sp, 


Oscil latoria sp. 


Roya sp. 
Surirella sp. 
Tabellaria sp. 1 


Chlamydomonas Sp. 
Chlorella sp. 


Frustulia sp. 
Gyrosigma sp. 


Oscillatoria sp. Tabellaria sp. 
Raphidiopsis sp. Cabellaria sp. 


SITk 10 (17 species) 


Amphiprora sp. Coleachaete sp. Oscillatoria labellaria sp. 
Batrachospermum sp. | Fragilaria sp. Oscillatoria labellaria sp. 
Chaetonema sp. Frustulia sp. Pandorina sp. Tabellaria sp. 
Chlamydomonas sp. Mougeotia sp. Raphidiopsis Ulothrix sp. 
Closteriopsis sp. 


9 


Spectres} 


Asterionella sp. Fragilaria sp. Netrium sp. 


Batrachospermum sp. 1 Frustulia sp. Uscillatoria sp. 
’ 


Spirogyra sp. 3 
fabellaria sp. 1 
fabellaria sp. 2 
fabellaria sp. 3 
Zygnema sp. 


Gymnozyga sp. Oscill 
sp. Gyrosigma sp. 


Chlamydomonas sp. Hammatoidea sp. 


atoria sp. 
Raphidiopsis sp. 
Roya sp. 
Mougeotia sp. 


— . “+ are 


TABLE. 13. LIST GF ALCAL SPFCTES COLLECTED, ROCKY CREEK 


a 


hrough 


Amphiprora sp, Microspora sp. 


nahbdaena sp My eotla sp 


Asterionella sp. ougeotiopsis 

Batrachospermt 7 ee fetrium sp 
I J 

batrachospermul sp. \etrlum sp 

Binuclearia sj los roe 


sulbochaete s] ) illatoria sp. } 


eratium sp. Uscillateria sp. 2 (lLarpe) 


aetonema sp Uscillatoria sp. 3 (tiny) 


Chlanvdomonas sy indori 


Chlorella sp. P pec Cope 
hlorococcum sp. Pleurotuentu sp. 
Chroococcus sj; Raphidiopsis sp. 
Closterium sp Rhizoclonium s 


Coleochaete sp. Roya sp. 


} 
i 
} 
Cosmarium sp Schizogonium sp. 
Crucigenia sp. ijpirogyra sp. 1 (2 chloroplasts) 
J 


chloroplast) 


Cylindrocystis sj pirozyra sp. 2 ( 
Debarya sp. spirogyra sp. 3 (4 chloroplasts) 
Docidium sp. j 
buastrum sp. Spondy los iun 


irogyra sp. 4 (3 chlor 


Fragilaria sp. Staurastrum sp. | 


Frustulija sr sSstaurastrum sp. 
Gymnozypa sp. urireila sp. 
Cyrosigma sp. Cabellaria sp. | 


mtoidea r Tabellaria sp. 


Hapalo 


Hormidium sp Tetraspora sp. 
Meridion sp. Ulothri st 


Mesotaenium . Yolvox sp. 


TABLE 14. LIST OF ALGAL SPECIES COLLECTED, TURKEY CREEK 


29 Species identified from sites 8 through 1] 


Amphiprora sp. 
Asterionella sp. 
Batrachospermum sp. ] 
Batrachospermum sp. 2 
Chaetonema sp. 
Chlamydomonas sp. 
Chlorella sp. 
Closteriopsis sp. 
Coleochaete sp. 
Debarya sp. 
Fragilaria sp. 
Frustulia sp. 
Gymnozyga sp. 
Gvrosigma sp. 
Hamnatoidea sp. 
Mougeotia sp. 

Netrium sp. | 
Oscillatoria sp. 
Oscillatoria sp. 2 
Oscillatoria sp. 3 
Pandorina sp. 
Raphidiopsis sp. 

Roya sp. 

Surirella sp. 

Tabe llar ia sp. 1 
Tabellaria sp. 2 
Tabellaria sp. 3 
Ulothrix sp. 

Zygnema sp. 


2/ 


Sif Cle 
Chaetonen 
Closteriu p 
Cosmarium sp 


Gomphonema sp. 
BALL. 


SITE 3 (20 spe 


Anabaena sp 


Arthrodesmus sp. 


Closterium gs 


Eudorin 


Buastrur 


Actinastrum sp 


sp. 


Amphipror: 
iE 
Ciosteriopsis 
slosteriun 


SITE Ss} 
\mip? or p 
wsterionel la 


iydomonas 


sp. 


sp. 
t 


] 


t 3p. 

‘ é a 

Mougeotia sp. | 
; ibiie tha >t 


Fr a sp 

iV 

Motgeotia a 
& 

Mouveotia sj 

Mougeotia sp. 3 

yrosigzgna sp H 
, tae = 
crusterias sp 

Mougeéeotia sp. j 
5 = z 


Me 
MOUPR e( 


tia sp. 2 
Netrium sp. I 


Netrium sy} 2 
Osciilatoria sp 
S rit S| 

tugtena sy 
i ie Larra | 
Fag. tara 


Netrium sp. t 
Oscillatoria s; 
Oscillatoria s; 
illateria sp. 


Netrium sp. 1 
trium sp. 
tZOLOnNLUM }« 


rogyra sp. 3 


Navicula sp. 
Netrium sp. | 


Oscillatoria sp. 


coClonium sp. 


“ORYTa Sp. 9 


be 


Osi 


llatoria sp. 


Oscillatoria sp. 
Pandorina sp. 


Pleurotaenium sp. 


loniun sp. 


Frustulia sp. 


rosigma He 


‘RY 6, 1976 


29E. FLORIDA 


Spirogyra sp. | 
i surirella sp. 
2 fabellaria sp. | 
} lubellaria sp. 


Suri re] it SK, 


lfabellaria sp. 


fetraedron sp. 


Ulothrix sp. 


Sir 


H labellaria sp. 1 


Aanthidium sp 
y Spi 


>nema 


pondylosium sp 
Staurastrum sp. 


- Spondyvlosium sp. 


4 Staurastrum sp 
fabellaria sp. 
fabellaria sp. 
Jlothrix sp. 
anthidium sp. 


Navicula sp, 
Oscillatoria sp. 1 
Oscillatoria sp. 3 
Tabellaria sp. | 


} 


, 


TABLE 15. LLSTS OF ALGAL SPECLI OLLECTED FEBRUARY 6, 1976 


ROCKY CREEK AND JURKEY CREEK, oe FORCE BASE, FLORIDA (cone luded) 


SITE 6 €11 


species) 


Asterionella sp. Closterium sp. Gyrosigma sp. | Netrium sp. 2 


Closterium sp. | Closteriopsis sp. Mougeotia sp. 2 Tabellaria sp.1 
oon sp. 3 Fragilaria sp. | Netrium sp. 1 
i SI ti ' (2] species) 
Amphiprora sp. Fragilaria sp. 2 Mougeotia sp. 3 Oscillatoria sp. 2 
Asterionella sp. Gomphonema Navicula sp. Pandorina sp. 
Batrachospermum sp.! Meridian sp. Netrium sp. | Spondylosium sp. 
Closterium sp. | Mougeotia sp. 1 Nostoe sp. Tabellaria sp. 1 
Closteriopsis sp. Mougeotia sp. { Oscillatoria sp. l fetraspora sp. 
Fragilaria sp. 1 
TURKEY CREEK: 
E= 3 (8 species) 
Amphiprora sp. Cosmarium sp. Navicula sp. Rhizoclonium sp. 
sapere sp. fragilaria sp. | Oscillatoria sp. 1 Tabellaria sp. 1 
i 
} Skt 9 (9 species) 

| | Amphiprora sp. Gyrosigma sp. | vavicula sp. Netrium sp. 2 
Asterionella sp. Cyrosigma sp. 2 Netrium sp. | Oscillatoria sp. l 
Huglena sp. 
SITE 10 (9 species) 
Amphiprora sp. Mougeotia sp. 1 Oscillatoria sp. 1 Surirella sp. 
Asterionella sp. Navicula sp Oscillatoria sp. 2 Ulothrix sp. 


Closterium sp. | 


SITE Ll €1/7 species) 


Amphiprora sp. Coleochaete sp. Meridian sp. Netrium sp. 2 
Asterionella sp Fragilaria sp. 1 Mougeotia sp. 2 Oscillatoria sp. l 
Batrachospermum sp.] Fragilaria sp. 2 Mougeotia sp. 3 Spondylosium sp. 
Batrachospermum sp.2 Gomphonema sp. Netrium sp. | labellaria sp. lL 
Closterium sp. 1 


FABLE 16, LIST OF ALGAL SPECIES COLLECTED, ROCKY CREEK 


EBRUARY 6. 1976 


~ 


sp Le identified from sites | through 7 


Actinastrum sp Mouyeotia sp. 1 
Amphiprora sp. Mouyeotia sp. ‘ 


Anabaena sp. Moupeotia sp. 3 
ms Poste Set . oO “ ' 


Arthrodesmus sp. 
Asterionella 


Navicula sp. 


Netrium sp. 1 


Batrachospermum sp. | Netrium sp. 2 
Chaetonema sp. Nostoc sp. 
Chlamydomonas sp. (falmella stave) Oscillatoria sp. 1 
Closteriopsi ¥a E Oscillatoria sp. 2 
bP: i 
Closterium sp. | Oscillatoria sp. 
Closterium sp. 2 Oscillatoria sp. 4 
i Closteriu j Pandorina sp. 
Pleurotaenium sp. 
1izoclonium sp. 
schizegonium sp. 
Spirogyra sp. 3 
Spondy losium sp. 
I Staurastrum sp. 
Surirella sp. 
Tabellaria sp. 1 
Gomphonema s; Tabellaria sp. 2 
Gymnozypa sp. Tetraedron sp. 
Gyros 3p Tetraspora sp. 
a -- ~ a — 


Meridion sp Ulothrix sp. 


nthi 


Micrasterias s 


jijum sp. 


Microspora sp. i sp. 


——_—__________________— : 


TABLE 17. LIST OF ALGAI PECTES COLLECTED, TURKEY CREEK 


FRBRUARY 6, 1976 


26 species identified from sites 8 through 11 


Amphiprora sp. 
Asterionella sp. 
Batrachospermum sp. | 
Batrachospermum sp. 2 
Closter Lam sp -. 
Coleochaete sp. 
Cosmarium sp. 

Euglena sp. 
Fragillaria sp. 1 
Fragillaria sp. 2 
Gomphonema sp. 
Gyrosigma sp. | 
Gyrosigma sp. 2 
Meridion sp. 
Mougeotia sp. 2 
Mougeotia sp. 3 
Navicula sp. 
Netrium sp. | 
Netrium sp. 2 
Osci 
Oscillatoria sp. 2 
Rhizoclon ium Sp. 
Spondy Losum sp. 
Surirella sp. 
Tabellaria sp. 1 


Ulothrix sp. 


llatoria sp. | 


ABI } LISTS ALGA ECLES: COLLECTED: APRIL 30), 2976 


ht AN UR Y , EGLIS ALR FORCE BASE, FLORIDA 


\ \iprora Frustulia sp. Navicula sp. 


Sster lla sp. Mou 2 2 Ty fabellaria sp, 1! 


] 
| 


Chrooeace sp 7 Rhizocloniu 1 
a € Lul p 1 Y ili .ova 5S} 
losterim ymnozyga sp taurastrum sp. | 
1 Closte iu He vrosiegt YD. ynura sp. | 
| teri . Hyalot a Si. thellaria Bis ue 
\ loster 3 Ss M Beot ' p. rir erds sp. | 
| Coleo et p fougeotia sp. % othrix sp. 
| Ce if iut F cillatoria sp. 1 inthidium sp | 
) yay } tor rsp. 2 
| 
} 
} 
i p. rustulia sp. Oscililatoria sp. 2 


ster ] ip. lougeoti sp. | Peridinium sp. 
la Sp. 3 Pleurotaeniuin sp 
j ium | cula sp. \hizoclonium sp. 


irogyra sp. | 


+ 


‘ i i tor sp. 1 fabellaria sp. | 


ROCKY CREEK AND 


TURKEY 


SITE 5 (19 species) 


Anphiprora sp. 
Batrachospermum sy} 
u k 
Ciosteriopsis sp. 
Closterium sp. 
Colece haete sp. 
Cosmarium sp. 


I ug lena 


oiltl » (1 peci1es) 
Ampt ri Sp- 
Batrachospermum sp. 


Closterium sp. | 
Clastertun “1 
Closterium sp. 3 


Cl sterioy 51S sp. 


SITE 7 (27 species) 
Amphiprora sp. 
Anabaena sp. 

Batr ichospermum sp. 
Batrachospermum 3; 
learia sp. 
Calothrix sp. 
Closterium sp. | 


Bini 


Closterium sp. . 
Closteriopsis sp. 


olit (14 species) 


Amph i pro. 


Coleochaete 5s 


Cosmarium sp. 


- 


Closterium sp. 
Evastrum sp. 


ra ) 1 ri 
of : i rot tu p 
Me i lla sy 
i i S| I 
vavi 1} if 
. p. 
$ yra sp. 1 
' el sp. 1 
i 1 ia +) ? 
ist thri . 
; 
la . 
t t M4 t 3] P 
yrium fougeotia sp. 
Euglena Netriu ; 
Fr lari edogonium sf 
Frustulia sp. ) illatoria 5p . 
Gomphonena sp. Oscillatoria sp. 
Gryo to. J urirella X 
Gyrosigma sp. 2 ellaria sp. 1 
Micrasterias s] vellaria sp. 2 
Fragilaria sp. rirella sp. 
Frustulia De Synura Sp. 
Mougeotia sp. fabellaria Sp. 1 
Netrium sp. labellaria sp. 2 


Oscillatoria sp. ] 


2 a ren te ee ar ee ee eT 


Coleoch e sp jugeotia sp. 2 ra sp. | 
ugle Sp. la s] : sa 
Fragilar sp. trium sp. |] Tabellaria sp. 2 
SLEE. PL (22 speeis 
Amphiprora SD. rmlaria sp. Oscillatoria sp. 1 
Anabaena sp. Frustulia sp. Oscillatoria sp. 3 
1 Gomphonema sp. scillatoria sp. 4 
Gyrosipma sp. Spondylosum sp. 
Micrasterias sp. Surirella sp. 
ne ) 


TABLE 18. ISTS OF ALGAL SPECIES COLLECTED APRIL 30, 1976 


ROCKY : . AND TURKEY ReEeK, EGLIN ATR FORCE BAS?, FLORIDA (concluded) 


omphonema sp. fabellaria sp. ] 


hinuc iria sp. Mougeotia sp. 2 fabellaria sp. 2 
ragt r sp. avicula sp. 4yepnema 
rustuli UEtrel ia 


SIT ) (15 species 


Auphiprora sp, Frustulla sp. Oscillatoria sp. 1 
Closterium sp. 2 Mougeotia sp. ] Oscillatoria sp. 4 


Eug lena 


TABLE 19). 1S : GAL. SPECIES COLUECTED., 
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Amphiprora sp. Micrasterias 


Anabaena s] Mougeotia sp. 
Asterionella sj Mougeotia sp. 
Batrachospermum sp. Mougeotia sj 

Bat rachospermum Sp. ¢ Navicula sp. 
Binuclearia sp. Netrium sp. 
Calothrix sp. Oedogonium sp. 
Chroococeus sp. Oscillatoria sp 


Closteriopsis sp. Oscillatoria sp 


Closterium sp. | scillatoria sp 


Closterium sp. 2 illatoria sp 


Closterium sp. Peridinium sp. 


Closterium sp. Plectonema sp. 


Coleochaete sp. Pleurotaeni 
Cosmarium sp. Rhizoclonium s 
Docidium sp. Roya sp. 
bremosphaera sp. op Lrogy ra sp. 
uastrum sp Staurastrum 
Buglena sp. Surirella 
Fragilaria sp. Synura sp, 
Frustulia sp. fabellaria sp. | 


r 
t 


) 


Gomphonema sp. fabellaria sp. % 
Gymnoz 


Iriploceras sp. 


Gyrosign : I Ulothrix sp. 
Gyrosigma sj Xanthidium sp. 


Hyalotheca sp. 


TURKEY CREEK 


S$ through L] 


\mphiprora sp. 
Anabaena sp. 
\sterionella 


Binucleari 


| 


Frustuli 
Gomphone 


igeotia 


Sp 


Spondylosunm 


Surirel] 
yynura sp. 
fabellaria 
ibellaria 


Zypnema sp. 


TABLE 2 
(0. 


Le 


] 


ALGAL GROWTH (TURBIDTMETRIC KLETT UNITS) WITH AND WITHOUT U308 


#/100 ial CULTURE MEDIUM); ORGANISM IS ISOLATE 6A FROM SITE 6. 


X x 


Flasks containing U3, 


Control Flasks 


not signiticant at the 5 percent level. 


A miwenngagion 


TABLE 22. ALGAL GROWPH (TURBIDIMETRIC KLETT UNITS) WITH AND WITHOUT U 308 
(0.1 g/100 ml CULTURE MEDIUM); ORGANISM IS ISOLATE 6A from SITE 6; 


SECOND EXPERIMENT. 


X Y 


Flask No. Control Flasks Flasks containing U30g 
j Hai 71 
2 68 86 
3 do 89 
4 Ve) 78 
) 80 68 
6 54 tobe] 
/ i2 48 
8 51 ] 
| , 2c 

4 385 3] 
ma) f2 6/ 
= 7] 

Y = 74.9 


t” = 0.56, not significant at the 5 percent level. 


TABLE 23. ALGAL GROWTH (TURBIDIMETRIC KLETT UNITS) WITH AND WITHOUT U 30, 


(0.1 g/100 ml CULTURE MEDIUM); ORGANISM IS ISOLATE 3A FROM SITE 3. 


X Y 
Control Flasks Flasks Containing U30g 


6.84, significant at the 1 percent level. 
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TABLE 24. ALGAL GROW! (TURBIDIMETRIC KLETT UNITS) WITH AND WITHOUT U ners 


(0.2 g/100 ml CULTURE MEDIUM), ORGANISM TS ISOLATE 4A FROM SITE 4. 


X ng 


Control Flasks Flasks Containing | yx 


significant at the 1 percent 


4&0) 


i 
, 
f 
i 


TABLE 25. ALGAL GROWTH CTURBIDIMETRIC KLETT UNITS) WITH AND WITHOUT UO, 


(0.1 2/100 m) CULTURE MEDIUM); ORGANISM LS ISOLATE 6A FROM SITE 6. 


\ 


Flask No. ‘lask Flasks Containing U05 


41.80 


0.97, not significant t 1 5 percent level. 
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TABLE 26. ALGAL GROW! (TURBIDIMETRIC KLETT UNITS) WITH AND WITHOUT UO., 


(O.1 g/100 ml CULTURE MEDIUM; ORGANISM IS ISOLATE 3A FROM SITE 3. 


"7 y 


Flask No. Control Flasks Flasks Containing UO» 


8.8, sizgniticant at the 1 percent level. 


PABLE 


(0. 


\ 


Eo UF. 


ALGAL 


2/100 mil 


GROWTH (TURBIDIMETRIC KLEYT UNLTS) WITH AND WITHOUT U0» 


SULTURE MEDLUM) ; 


x 
Control Fl 


-21. significant 


ORGANISM 


asks 


1S ISOLAT! 4A FROM SITE 4. 


Y 


Flasks Containing UO» 


at the | percent level. 
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OV RTOS 


sinaitahinien 


TABLE 


28. ALGAL GROWTH (TURBIDIMETRIC KLETI 


CONCENTRATTONS OF URANYL NITRATE ADDED 


ORGANTSM IS ISOLATE 


Uranyl 


Replicate No. 


? 
é 


4 


Mean 


i 


“5 19 
4 63 
) 51 
49 5 
eed d¢ 
3 4 | 
Dee: 48.6 


significant at the 5 percent 


} 


percent 


3A FROM SITE 


UNITS) 


WITH 


VARY LivG 


[TO THE CULTURE MEDIUM; 


ola 


level. 


Leve 


Ls 


Nitrate 


oe 


Molarity 


~w 


TABLE 29, ALGAL GROWTH CLURBLDIMEP RIC KLETT UNITS) WITH VARTOUS 
CONCENTRATIONS OF URANYL NUPRATE ADDED TO THE CULTURE MEDIUM 


ORGANISM [S ISOLATE 4A FROM SITE 4. 


Urany!| Nitrate Molarity 


Replicate N 


1 58 62 48 61 48 
2 65 64 27 47 29 
5 43 24 3] 42 38 
4 53 30 4g $3 32 
5 69 77 51 54 48 | 
6 46 76 59 45 55 
7 81 67 63 6 46 
8 58 47 43 47 47 
Mean 64.1 59.8 47.6 49.4 42.8 
Sid 0.54 SLeG2 263 E356 


significant at the 2 percent level. 


significant at the 1 percent level. 
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